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Introduction
Organic ligands bearing several donor atoms (i.e. N, O or S) have been a subject of considerable interest in the field of Chemistry and Material Science during the last few decades. In coordination chemistry, multidentate ligands coordinate to various metals yielding compounds that possess intriguing structural motifs and remarkable properties. [1] [2] [3] [4] In the field of advanced materials, the synthetic community shows a preference in the use of five-and six-membered heteroaromatic systems. [5, 6] Several compounds based on thiophene and the azole rings have been reported, however the presence of N-and S-atoms in the thiazole five-membered ring gives to the resulting compounds desirable properties. [7] 2-mercapto-4-methyl-5-thiazoleacetic acid (H2L, Scheme 1) is a hybrid ligand and has five donor atoms (2S, 2O and 1N) exhibiting high versatility and coordination flexibility with a variety of metal ions. [8] [9] [10] The different donor sites of heterocyclic thiones can bind with two or more metal ions in order to form metal complexes. [11] Also, the size of the metal anion plays a significant role in the way the metal coordinates to the ligand and as a result in the final polymer's dimensions. [12] H2L has a very rich chemistry and can find applications in many different aspects. For example, H2L and some of its coordination complexes have been found to possess interesting biological properties. [13, 14] H2L has been used for the synthesis of a 40-membered macrocycle containing two distannoxane ladders, [15] and a series of organotin complexes. [16] [17] [18] Moreover, H2L has been used as co-ligand to yield a coordination compound that acts as photosensitizer and can be used in photodynamic therapy, [19] for chemosensor synthesis for determination of heavy metal ions [20] and finally as a stabilizing agent for nanoparticles' (NPs) synthesis for the very same reason. [13, [21] [22] [23] From the structural point of view, the reactions of H2L 
Experimental Section Materials
Chemicals (reagent grade) were purchased from TCI chemicals and Alfa Aesar. All experiments were performed under aerobic conditions using materials and solvents as received.
Instrumentation
IR spectra of the samples were recorded over the range of 4000-600 cm −1 on a X-ray Crystallography. Data for compounds 1 and 2, were collected (ω-scans) at the University of Sussex using an Agilent Xcalibur Eos Gemini Ultra diffractometer with CCD plate detector under a flow of nitrogen gas at 173(2) K using Cu Kα radiation (λ = 1.54184 Å). CRYSALIS CCD and RED software was used respectively for data collection and processing. Reflection intensities were corrected for absorption by the multi-scan method. All structures were determined using Olex2 [27] , solved using SHELXT [28] and refined with SHELXL-2014 [29] . All non-H atoms were refined with anisotropic thermal parameters, and H-atoms were introduced at calculated positions and allowed to ride on their carrier atoms. In both structures, the H-atom bonded to N on the 5 membered aromatic ring could be located and freely refined, however it was preferred to introduced at calculated position.
Crystal data and structure refinement parameters for both compounds are given in Table 1 .
Geometric/crystallographic calculations were performed using PLATON [30] , Olex2 [27] , and WINGX [31] packages; graphics were prepared with Crystal Maker and MERCURY [32] . Each of the crystal structures has been deposited at the CCDC 1830208 -1830209. 
Synthesis of (2)
Compound (2) 
Result and Discussion

Crystallographic description
Compound 1 crystallizes in the monoclinic C2/c space group. X-Ray determination of the crystal structure reveals the formation of a neutral two-dimensional (2D) CP (Figure 1, left) . Table S5 ), b) a short intermolecular S···S interaction (see Table   S7 ) and c) weak π-π interactions from adjacent layers (see Table S6 ). This structural difference has a significant impact in the topological analysis (see below). The Cd centre is coordinated to four O atoms and two S atoms and adopts a pseudo-tetrahedral geometry, if we consider that the two O-atoms of the chelated carboxylate occupy one corner of the tetrahedron.
Selected bond lengths and distances for both compounds are given in Tables S3-4 . In regards to its architecture, 2 presents a layered structure extending to two dimensions parallel to the b0c plane. As in the case of 1, strong intramolecular N-H···O bonds further stabilize the framework. Weak π-π interactions between adjacent layers and short intermolecular S···S distances are also present. As in 1, the adjacent layers in 2 stack following the ABAB pattern along the c axis. The parameters for all these interactions may be found in Tables S1-S10. The topological analysis [34] of the 2D net found in 1 results in the most common sql network, whereas the net found in 2 corresponds to a honeycomb (hcb) structure. Therefore, compounds 1 and 2, despite possessing the same molecular formula, they exhibit different topology and thus can be considered as pseudopolymorphs polymers. [35] [36] [37] Scheme 2. The coordination modes of ligand HL -, found in compounds 1 (left) and 2 (right). 
TGA and PXRD studies.
Both compounds were subjected to thermal analysis in order to study their thermal stability ( Figure   S1 ). The results show that both compounds are stable up to 300-320°C because of the absence of water molecules in their structures. Decomposition starts after this point and is completed at approximately 600°C, indicating the full collapse of the coordination framework. The final residues of these 2D compounds are ZnO for compound (1), (observed: 17.96%, calc: 18.42%) and CdO for compound (2), (observed: 27.37%, calc: 26.26%). The homogeneity of a bulk crystalline sample from 1 and 2 was confirmed by powder X-ray diffraction. The PXRD patterns of both compounds ( Figure   3 ) were coincide with the simulated PXRD pattern, indicating that the framework is not sensitive upon exposure to air. To assess possible differences between the crystal structure and the powder form of the compounds, Rietveld refinement was performed to the respective powder diffraction patterns. Pseudo-Voigt and FCJ profile functions [38] were used for the fitting approximation of the peak shapes. The background curve was modeled iteratively using polynomial approximation. The U, V and W instrument parameters were also refined, followed structural parameters (coordinates and To exclude the possibility of contamination by an amorphous phase in this sample, SEM observation was performed ( Figure S2 ). The SEM images of the compound 1 and 2 display the presence of homogeneous plate like morphologies.
Catalysis
Some of us have previously used a series of tetranuclear Zn2Ln2 coordination clusters as effective Lewis acid catalysts in Friedel-Crafts alkylation of indole with trans-β-nitrostyrene. [39] This reaction is poorly promoted by Zn(OTf)2 salt. In this work, given the polymeric nature of both compounds we examined their catalytic activity against the given alkylation reaction, aiming to develop an excellent heterogeneous as well re-usable methodology. Compound 2 does not promote the organic transformation in EtOH, however the reaction proceeds in 100% yield at room temperature after 24 h in ethanol (entry 1, Table 1 ) when 1 was used in 1.0% loading . Then we examined the catalytic activity of compound 1 in different solvents. The use of different solvents such as THF, water, dichloromethane, chloroform, and DMF (Table 2) , give poor or moderate (toluene, entry 5, Table 2) yields. This difference may be attributed to the diffusion limitations of the reactants to reach the active Lewis acid sites or strong binding of solvent (DMF) with the active sites. Having determined the optimal conditions, we extended the scope of the reaction to other substituted nitrostyrenes as well N-methyl-indole (Table 3 ). The reaction proceeds in excellent yields for unsubstituted indole and N-methylindole (100%) ( Table 3) . Then, we explored the influence of the substitution in the para position of the aromatic ring in nitrostyrenes (Table 3 , entries 4a-4f). It was found that the p-fluoro (F) substitution yields the corresponding product in high yield (100%);
however, the use of the p-bromo (Br) derivative significantly lowers the yield of the final product.
The use of heteroaromatic nitroalkene (Table 3 , 4c) yields the expected product in excellent yield (100 %). a After catalysis, compound 1 was isolated by filtration, and it was analysed by PXRD. The PXRD pattern ( Fig S3-4) showed that the structural integrity was preserved, however minor structural changes could be identified. The use of the recycled catalyst yielded the corresponding product in 100 % (1 st cycle), 92 % (2 nd cycle) and 86 % (3 rd cycle), respectively, therefore it is highly anticipated that the morphology of the catalyst changes upon further use ( Figure S4 ).
a Reaction conditions; indole (0.50 mmol); substituted trans--nitrostyrene (0.50 mmol); EtOH 5.0 mL; room temperature; 24 h. 1.0% Loading of compound 1.
Charge-carrier transporting properties
The conductivity of as-synthesized 1 and 2 (Zn and Cd) were determined by flash-photolysis time- Focusing onto the contribution from the photo-generated free charge carriers as ()max × (k3 ratio), 1 marked 3-hold higher value than that in 2. Most importantly, the S···S intermolecular distance observed in 1 and 2 increases from 3.303(2) Å in 1 to 3.6878(11) Å in 2 (Table S7-S10) .
This difference may be attributed to the different ionic radii of Cd 2+ (109 pm) when compared with Zn 2+ (88 ppm), and thus 1 that exhibits the shortest S···S distance shows higher conductivity. This explanation suggests that shortening the length of the intermolecular S···S contacts, even higher charge mobility can be obtained, therefore our future studies will be focusing towards this direction.
Conclusions
The 
